Quantitation of myelin carbonic anhydrase-development and subfractionation of rat brain myelin and comparison with myelin from other species.
A number of related studies have been performed to characterize further the carbonic anhydrase activity of myelin. Recent assertions that carbonic anhydrase activity is intrinsic to the myelin sheath were subjected to the additional test of isolation of rat brain myelin in the presence of purified carbonic anhydrase. This procedure did not increase the carbonic anhydrase activity in myelin above the endogenous level, indicating that this enzyme does not stick to myelin membranes. A developmental study of rat brain carbonic anhydrase showed that the enzyme activity increased in whole brain homogenates and in myelin, with the greatest increments in enzyme activity occurring before the animals were 60 days old. When myelin from adult rat brains was fractionated on a density gradient, carbonic anhydrase activity was relatively enriched in the heavy subfraction but was present in all three layers. This finding suggested that the activity in myelin preparations was not due to contamination with a carbonic anhydrase-rich membrane fragment. Carbonic anhydrase in myelin was not confined to the rat. Beef brain homogenates and myelin had low activities of the enzyme, but myelin from rabbit, cat, monkey and mouse had carbonic anhydrase activities comparable to that of the rat, accounting for 6.3--13.6% of the respective homogenate activities.